Aims: To identify the cephalometric features of three skeletal jaw relations (Class I, II and III). Materials and methods: one hundred thirty four students were selected aged 12-15 years from secondary schools in Mosul City, 45 with Class I normal occlusion as control, 44 with Class II malocclusion and 45 with Class III malocclusion, after taking the lateral cephalometric radiographs according to ANB angle. A 20 variables (12 angular and 8 linear) were used in this study to correlate these variables in the three skeletal Classes. Results: No significant sex differences were observed for the majority of angular and linear measurements for the three skeletal types. Anterior cranial base length (S-N) and saddle angle (NSAr) didn't show significant difference among the three skeletal Classes, the posterior cranial base (S-Ar) was shorter in Class III which indicate the anterior articulation of the mandible. The length of maxillary base (ANS-PNS) was longer in Class II than Class I and III which lead to maxillary prognathism. The body length of the mandible (GoPog),effective mandibular length (Ar-Gn) and lower anterior face height was significantly longer in Class III which lead to mandibular prognathism. The SNA angle was significantly smaller in Class III than in the others. SNB and SNPog angles were larger in Class III followed by Class I and then Class II. The gonial angle (Ar-Go-Me) was larger in Class III which acts to increase mandibular effective length. The (N-A-Pog) showed as convex in Class II and concave in Class III. (The U1-PP) angle was larger in Class II followed by Class I and then by Class III. The (L1-MP) angle in Class II and III was significantly smaller than in Class I. Conclusion: Most of the angular and linear measurements indicated that the skeletal differences between the Class I, Class II and Class III are concentrated with in the maxillary and mandibular bases in both the anteroposterior and vertical dimensions and their type of articulation. The dental measurements appear to be compensated with that of skeletal one. Also these variables showed no significant sex differences in the majority of their measurements.
INTRODUCTION
It was found that point of the differences between Class II, Class I and Class III was accounted by systemical variation in a coherent set of midface and cranial base dimensions. These variation were in harmony with each other; the cranial base angle (Ba-S-N) closed and the legs (S-N) and (S-Ba) shortened systemically from Class II over Class I, to Class III. (1) Cephalometric analysis was comprised both sagittal and vertical measurements for the assess of the position of the glenoid fossa in relation to surrounding skeletal structures. As for sagittal measurements, TMJ position was more posterior in skeletal Class II when compared with skeletal Class III. (2) It is unclear whether malocclusion characterized by jaw discrepancy is caused by variations in mandibular position, mandibular size, or a combination of the two. The mean plots for each of the group were superimposed on S-N and Go-Gn. These showed mandibular form and size to be similar in the Class I and Class III groups and in both divisions of Class II. The position of Class III mandibles was more ant-erior and rotate forward in relation to the cranial base compared with other groups. (3) When used to compare mandibular shape derived from lateral cephalometric between three equal samples of female patients aged (12) (13) (14) (15) years, marked overall similarity was noted between patients with Class I, II and III occlusions. (4) Cranial base length correlated strongly with maxillary length but weakly with mandibular length. Nevertheless, the size of the maxilla did not influence its prognathism, the cranial base angle was strongly correlated (-0.7) with angle sella -nasion-point B. So that the cranial base size and shape influence mandibular prognathism by determining the anteroposterior position of the condyle relative to the facial profile. (5) Different head form types establish different lines of craniofacial growth resulting in anatomic subgrouping of Classes I, II and III with characteristic morphologic features. (6) In Class III, more acute cranial base angle may affect the articulation of the condyles resulting in their forward displacement; The reduction in anterior cranial size may affect the position of the maxilla. (7) It was found that the discrepancy of the sagittal jaw relation was mainly caused by protrusive or retrusive position of the mandible relative to the cranial base. (8) Aims of this study were to identify the cephalometric features, the sex difference and the part of craniofacial structures that are responsible in the development of different skeletal Classes.
MATERIALS AND METHODS
The sample of this study was collected from secondary school in Mosul City, 153 students were selected aged (12) (13) (14) (15) years, 56 with Class I normal occlusion as control, 51 with Class II malocclusion and 46 with Class III malocclusion. After taking the cephalometric radiographs we exclude some radiographs according to ANB angles, so that: 1. In Class I, ANB angle must be 0-4°. 2. In Class II, ANB angle must be > 4°. 3 . In Class III, ANB angle must be < 0°.
After this selection the study was done on 45 Class I, 44 Class II and 45 Class III cephalographs (total 135 cephalometric radiographs) .
The criteria of sample selection: 1. Full set of permanent dentition excluding third molars.
Molar and canine relation:
A. bilateral Class I molar and canine relationship for Class I sample. (9) B. bilateral Class II molar relationship for Class II sample. (9) C. bilateral Class III molar relationship for Class III sample. (9) 3. Incisal relation:
A. Normal overbite and overjet (2 -4) mm for Class I sample. (10) Overjet between 0 and 1 mm was excluded.
B. Class II incisal relationship with overjet more than 5 mm. (11) Overjet between 4 and 5 mm was excluded.
C. Class III incisal relationship, edge to edge incisor relation (12) , and negative overjet cases were included in this study. (13, 14) 4. No functional displacement of the mandible during opening and closing. (15) 5. No history of orthodontic treatment or orthognathic surgery. (16) 6. No congenital missing, cleft or other congenital craniofacial problems. (16) 7. Good medical history. (17) 8. All subjects are Iraqi in origin and live in center of Mosul City.
All radiographs are taken in the XRay Department of College of Dentistry, using Cranex Panoramic / Cephalometric imaging system, Soredex, Orion Corporation, Helsinki, Finland. The machine is set at 10 m Amp and 77 Kv with 1.0 sec. impulse.
Then, the processing was done in the dark room in the X-Ray Department, College of Dentistry at University of Mosul.
The lateral cephalometric radiographs were taken for subject under standardized condition. (18) Each cephalogram was taken in centric occlusion for subject with lips in relaxed position. (19, 20) The films were traced on the viewer with the image facing to the right. (21) Twenty measurements were obtained from tracing of lateral cephalometric radiographs, (Fig. 1 ). The angular measurements include :
• SNA (22, 23) • SNB (22, 23) • ANB (22) (23) (24) • SNPog (24) • Convexity angle (NAPog) (25, 26) • Saddle angle (NSAr) (24, 26, 27) • Gonial angle (ArGoMe) (24, 27) • Palatal plane angle (PP / SN) (24) • Mandibular plane angle (MP / SN) (23) • U1 / PP (28) (29) (30) (31) • U1 / L1 (23, 25) • L1 / MP (25) The linear measurements include:
• S-N: the anterior cranial base length (24, 27, 32) • S-Ar: the posterior cranial base length (24, 27) • ANS-PNS: the maxillary length (33, 34) • Ar-Gn: total mandibular effective length (35) • Go-Pog: the length of the body of the mandible (30, 36) • Upper Anterior Facial Height (UAFH) (24, 37) • Lower Anterior Facial Height (LAFH) (24, 37) • Total Anterior Facial Height (TAFH) (24, 37) Analysis of the data was done including descriptive statistics (mean and standard deviations) of the variables of different skeletal Classes. ANOVA (Analysis of variance) and Duncan's Multiple Range analysis were performed to identify the groups of variables which were responsible for the differences between different skeletal Classes at P≤ 0.05.
RESULTS AND DISCUSSION
No sex differences were seen in the majority of the linear and angular measurements except for SAr distance in Class I and Class III, LAFH and TAFH distance in Class II, male showed a significantly higher value. While for the angular measurements, U1-PP in Class III was higher in males and SN-MP in Class II was higher in females , (Fig. 2, 3 and 4) . 
Ar -Gn(mm) Angle's Classification of malocclusion is primarily based on skeletal relationships and not so much on occlusion. Significant differences were seen among the three Classes in most of the variables which assume that cephalometric dimensions varied systemically from Class II via Class I to Class III dictating a gradual variation existed in coherent sets of midface and cranial base dimensions, from Class II to Class I and then Class III as shown in Table (1). Concerning the linear measurements, no significant differences were seen in the anterior cranial base length (SN) among the three Classes, this agreed with the findings of Change et al. (38) , but disagreed with that of Dibbets (1) , who reported that SN shortened systemically from Class II, over Class I to Class III while others found the reverse. (39) The findings in this research gave the impression that not the length but the configuration of the anterior cranial base would affect on the position of both maxilla and mandible resulting in different Angle's Classes. While the posterior cranial base length (SAr) was shorter in Class III which implicate a forward position of the mandible.
ANS-PNS mm distance showed a significant higher value in Class II leading into longer maxilla. Bishara et al. (40) mentioned that Class II malocclusion might or might not be associated with long maxilla. Our study ensures that the longer maxillary base length associated with skeletal Class II malocclusion.
On the other hand, the body length of the mandible: Go-Pog and Ar-Gn were significantly longer in Class II cases, so that, when the longer mandible articulate with maxilla give a cephalometric feature of Class III. This agreed with the findings of other researchers who reported a longer mandible in Class III. (38, 41) No significant difference was noticed in the UAFH, while LAFH was significantly larger in Class III resulting in a significantly larger TAFH, this can be explained by the forward-downward direction of the growth of the mandible which could be seen in Class III subjects resulting in an increase in the facial height. Said (42) , reported a significantly longer UAFH, LAFH and TAFH in Class III subjects. Gasgoos SS, Al-Saleem NR, Awni KM Concerning the angular measurements: No significant differences where seen between Class I and Class II in SNA angle, while Class III demonstrated a significantly smaller value producing more retruded position of the maxilla which play a major role in the development of Class III. While SNB and SNPog angles demonstrated a significant difference among the three Classes with the highest value in Class III followed by Class I and then Class II. These findings might focus the light on the retrusion of the mandible as the most important cause of Class II malocclusion, while Class III might be due to retrusion of the maxilla, protrusion of the mandible or combination of both. This comes in agreement with the authors. (30, 31, 43, 44) The saddle angle (NSAr) showed no significant difference among the three Classes which not play a major rule in the skeletal relationship between maxilla and mandible. Although some studies found the saddle angle to be smaller in Class III and larger in Class II like Bacon et al. (45) , others found it similar in three Classes, Well. (46) The Gonial angle (Ar-Go-Me) was significantly higher in Class III which result from the increase in the effective length of the mandible causing an increase in the angle.
An obvious significant difference in the facial convexity among the three Classes with the convex profile for Class II to a straight one in Class I reaching to a concave profile in Class III. The position of the maxilla and mandible in relation to nasion (N) in the three Classes with the advancement of maxilla or retrusion of the mandible in Class II, retrusion of the maxilla, protrusion of the mandible in Class III and the normal position of both in Class I could be responsible for this variation in facial convexity among the three Classes.
MP-SN angle was significantly smaller in Class II leading into a steeper mandibular plane angle in Class II compared with Class I and Class III, this can be attributed to the direction of growth of the mandible in Class II.
For the dental angular measurements: No significant differences were seen in the interincisal angle (U1-L1) among the three Classes. In spite of the different positions of the jaws and dental arches in the three Classes. The compensatory growth between the upper and lower dental arches can explain this finding.
Dento-alveolar compensation for apical dysplasia can explain the differrences seen in the angulations of the upper incisor in relation to palatal plane (U1-PP) with the highest value for Class II followed by Class I and then Class III, and the differences seen in the lower incisor inclination in relation to the mandibular plane (L1-MP), where Class II and Class III showed significantly smaller value than Class I.
CONCLUSION
No sex differences were seen in the majority of the linear and angular measurements except for SAr distance in Class I and Class III, LAFH and TAFH distance in Class II which were significantly higher in males and for angular measurements: U1-PP in Class III was higher in males, SN-MP in Class II was higher in females.
Significant differences were seen in most of the linear measurements some of them were higher in Class II: SAr, ANS-PNS, others in Class III: Go-Pog, TAFH, LAFH; While SN and UAFH demonstrated no significant difference among the three Classes.
Concerning the skeletal angular measurements, various degrees of significant were seen among the three Classes in different measurements: SNA, angle of facial convexity were higher in Class III, while: MP-SN, SNB, SNPog, Gonial angles were higher in Class III. Saddle angle showed no significant differences in the three Classes.
For dental angular measurements: No significant difference was seen in U1-L1 among the three Classes. U1-PP was significantly higher in Class II, while L1-MP was significantly higher in Class I.
